We study the relation between analysts' target price revisions and recent market returns, excess stock returns, and other analysts' target price revisions. Empirical results show that, after controlling for earnings forecast and recommendation revisions, target price revisions are associated with each of these information sources. We also find that target price revisions are more sensitive to negative than to positive excess stock returns. We conjecture that firms' tendency to withhold bad news, while releasing good news promptly, drives this effect and, using proxies for firms' withholding of bad news, we report evidence supporting this hypothesis.
Introduction
Analysts' target prices provide a simple information signal that is incrementally informative to investors beyond earnings forecasts and stock recommendations (Brav and Lehavy 2003 , Asquith et al. 2005 , Da and Schaumburg 2011 , Bilinski et al. 2013 . Nevertheless, research on target prices, and therefore our understanding of them, falls significantly short of the body of research on analysts' earnings forecasts (e.g. Bradshaw 2011) . In this study we explore the relation between analysts' target price revisions and the information in market returns, firmspecific returns, and other analyst forecasts. As private communication with managers is important for analysts (Brown et al. 2015) and managers have a general tendency to withhold bad news (Kothari et al. 2009 ), we are particularly interested in how the difference between bad and good news conditions this relation.
We examine analysts' target price revisions for 1104 stocks listed in the UK between January 2003 and December 2014. The UK offers a fertile setting for examining analysts' target prices for several reasons. First, based on Bilinski et al.'s (2013) statistics, the UK has the second largest sample of analysts' target price forecasts after the US, and the accuracy of target prices is slightly better in the UK than in the US. (see also Bradshaw et al. 2014) . The properties of UK target prices, however, are relatively under-researched. Second, UK analysts should have strong incentives to provide high-quality information to institutional investors, counterbalancing their incentives to please the companies they follow.
1 Third, the availability of a unique UK corporate disclosure index gives us a valuable proxy for the relative tendencies of UK firms to withhold bad news.
We find that, after controlling for earnings forecast and recommendation revisions, analysts' target price revisions are significantly associated with market returns, excess stock returns, and other analysts' target price revisions. We also find that target price revisions are more sensitive to firm-specific bad news than good news in excess stock returns, while the sensitivity to other sources of information does not vary across good and bad news. Using a new UK disclosure index 2 as an information uncertainty proxy, we show that the asymmetric sensitivity of target price revisions to positive and negative excess stock returns is significant for low disclosure quality firms but insignificant for high disclosure quality firms. Using analyst coverage as an alternative information uncertainty proxy yields a similar pattern. Since Kothari et al. (2009) suggest that firms with higher information uncertainty have more opportunities to withhold bad news, we suggest that these findings are consistent with the differential opportunities of firms to withhold and accumulate bad news affecting analysts' target price revisions, although we do not rule out alternative explanations.
Our study contributes to the literature in several ways. It is the first to model the relation between target price revisions and the information in market returns, excess stock returns, and other analysts' target price revisions. Our model has high explanatory power for target price revisions with R-squared values ranging from 52% to 62% for the main analysis and analyses of different subsamples. We extend previous studies examining the association between earnings forecast revisions and information in stock returns and other analysts' forecasts. We show that after controlling for earnings forecast and recommendation revisions, market returns, excess stock returns, and other analysts' target price revisions are incrementally informative for target price revisions. We argue that our findings are consistent with analysts using additional information about growth and risk in stock returns and other analysts' forecasts, beyond those in earnings forecast and recommendation revisions, when they revise their target prices. However, as our findings could result from target price revisions, stock returns, other analysts' forecasts, and market returns all responding to the same information source, we acknowledge that the association between these variables does not allow us to establish a causal relation.
A second important contribution of our paper is that we show that firms' strategic disclosure strategies affect analysts' forecasts. Previous studies find evidence of an asymmetric investor reaction to bad and good news and provide conflicting theories for the asymmetric reaction. Skinner (1994) attributes the asymmetric reaction to managers' pre-releasing bad news before mandatory earnings announcements, while Kothari et al. (2009) view the asymmetric pattern as evidence of managers' withholding bad news. We show that analysts react asymmetrically to the bad and good news in excess stock returns when revising their target prices and provide evidence consistent with the withholding bad news argument. This is also the first paper to examine the conditioning effect of corporate disclosure quality on the relation between target price revisions and news.
The paper continues as follows. Section 2 discusses related studies and develops our main hypotheses. Section 3 presents our research design and discusses econometric issues. Section 4 describes the data selection process and presents summary statistics while Section 5 reports our empirical results. Section 6 concludes.
2. Literature review and hypotheses 2.1. Analysts' forecasts, stock returns, and other analysts' forecasts Prior studies show that sell-side analysts incorporate information in stock returns and other analysts' forecasts into their earnings forecast and recommendation revisions (e.g. Lys and Sohn 1990 , Abarbanell 1991 , Welch 2000 , Conrad et al. 2006 , Clement et al. 2011 . We extend this literature by examining the sensitivity of target price revisions to different information sources. While Clarkson et al. (2013) and Dechow and You (2013) examine the factors affecting target prices and implied expected returns, they do not examine target price revisions. Examining target price revisions rather than levels allows us to examine how analysts use new information to update their forecasts.
Analysts' typically derive their target prices from an underlying valuation model (e.g. Demirakos et al. 2004) . Analyst valuation models normally require as inputs an accounting primitive (e.g. future expected earnings, cash flows, dividends) and assumptions about growth and risk. Market, industry, and firm-specific factors affect each of these inputs. Target price revisions should reflect updated views on these inputs between target price revision dates. We also expect market and excess stock returns between target price revision dates to reflect this information.
3 Between target price revision dates, analysts receive news about valuation inputs from direct sources, including management, and from secondary sources such as market and excess stock returns. 4 They also observe the target price revisions of other analysts. Analysts should take news from these information sources into account when revising their target prices. Therefore, we expect to see positive associations between target price revisions and market returns, excess stock returns, and other analysts' target price revisions. We test the following hypotheses.
H1a: There is a positive association between analysts' target price revisions and recent market returns. H1b: There is a positive association between analysts' target price revisions and recent excess stock returns. H1c: There is a positive association between analysts' target price revisions and other analysts' consensus target price revisions.
Although we expect to see significant associations between the three sources of analyst information and target price revisions, it is not possible to conclude that such associations imply causality. In all three cases there may be other, unobserved, sources of information that cause analysts to revise their target prices, and this information also causes stock prices to change and other analysts to revise their target prices. Nevertheless, we believe that the strength of the associations we report for these basic relationships and the additional analyses we present are worthy of attention. We leave it to future research to establish the extent to which the strong correlations we report are causal.
2.2. Strategic firm disclosures and analysts' reactions to good and bad news Several theoretical models and empirical studies suggest that managers withhold bad news. Verrecchia (1983) shows that managers have incentives to withhold bad news when there are disclosure costs. Dye (1985) and Jung and Kwon (1988) show that firms may strategically delay disclosing bad news when investors are uncertain whether managers have received private information. Pae (2005) shows that when firms receive two news signals, they disclose only the favourable signal if it is sufficiently favourable relative to the other. Empirical studies support the predictions of these models. Chambers and Penman (1984) find that firms are more likely to release positive earnings reports earlier than expected and disclose bad news later than expected. Ertimur et al. (2014) find that firms are more likely to delay bad news disclosures in lockup expiry quarters to mitigate the adverse effect on stock prices. Ge and Lennox (2011) document that firms tend to withhold bad news about future earnings when companies use their own stock to finance acquisitions.
In contrast to the idea that firms withhold bad news, Skinner (1994) argues that managers face an asymmetric loss function when disclosing voluntarily before mandatory earnings announcements, as negative earnings surprises incur large litigation or reputation costs. He finds that stock price reactions to voluntary bad news disclosures are stronger than the reactions to voluntary good news disclosures and concludes that this is consistent with managers' accelerating bad news. Other circumstances in which managers choose to opportunistically disclose bad news are before option grant dates to opportunistically benefit from lower stock prices (Yermack 1997, Aboody and Kasznik 2000) and in order to maximise trading profits from insider trading (Cheng and Lo 2006) . While these examples provide settings in which managers have incentives to disclose bad news, they are not inconsistent with the prior withholding of bad news. For managers to have a block of bad news to disclose, they are likely to have accumulated it by withholding bad news over time before eventually disclosing it. Kothari et al. (2009) find that the magnitude of investors' reactions to bad news announcements such as dividend reductions and pessimistic management forecasts is stronger than that to corresponding good news announcements. Kothari et al. argue that it is managers' tendency to withhold bad news, rather than Skinner's (1994) accelerating bad news explanation, that drives the stronger reaction. They suggest that if their results are due to managers accelerating bad news but disclosing good news gradually, the absolute forecast errors associated with good news management forecasts should be higher than those associated with bad news. But they find that the mean absolute forecast errors associated with good news are smaller, not higher, than those associated with bad news. Conducting tests to rule out other explanations, Kothari et al. conclude that the asymmetric market reaction to bad news is due to managers' tendency, on average, to withhold bad news while releasing good news as they receive it.
One way that managers release news is by communicating it to analysts. This means that if managers leak good news early to analysts, analysts need to rely less on indirect sources such as public signals in stock returns and other analysts' forecasts to discover good news. 5 In contrast, when managers withhold bad news, analysts have to rely more on other information sources, such as stock returns and other analysts' forecasts, to discover the bad news. As both excess stock returns and other analyst' consensus target price revisions reflect firm-specific news, we predict that the positive associations between analysts' target price revisions and excess stock returns and other analysts' consensus target price revisions are stronger when the firm-specific news is bad. Using negative excess stock returns as an indicator of firm-specific bad news, this leads to the following hypotheses.
H2a: The positive association between target price revisions and recent excess stock returns is stronger for negative than positive excess stock returns. H2b: The positive association between target price revisions and other analysts' consensus target price revisions is stronger for negative than positive excess stock returns.
As Skinner (1994) and Kothari et al. (2009) discuss, an asymmetric reaction to bad news does not provide definitive evidence of managers' either withholding or accelerating bad news. If the asymmetric reaction is due to managers' withholding bad news, however, the magnitude of the asymmetric reaction of analysts to bad and good news should be more pronounced for firms that are more likely to withhold bad news. Therefore, the final hypothesis we test is as follows.
H3: The asymmetric sensitivity of analysts' target price revisions to good and bad news is more pronounced for firms that are more likely to withhold bad news.
Research design
In this section, we propose an empirical model to examine analysts' target price revisions. We also describe a corporate disclosure quality index, which we use to proxy firms' tendency to withhold bad news in order to test H3.
3.
1. An empirical model of analysts' target price revisions To test our hypotheses on the relation between target price revisions and market returns, excess stock returns, and other analysts' target price revisions (H1a -c), we begin by estimating the following model:
where i indexes stocks (firms), j indexes analysts, and t is the target price revision date, henceforth the target price date. Analyst j's target price revision for stock i at time t, RevTP i,j,t = (TP i,j,t − TP i,j,t−1 )/P i,t−1 , is the difference between analyst j's target price at time t and her target price at time t21, where date t21 is her most recent target price date before t, scaled by the closing stock price on the day before the previous target price date; RM t is the return on the FTSE-All Share Index from t21 to t; ExRet i,t is stock i's excess stock return from t21 to t, calculated as the difference between stock and market returns from t21 to t; and RevCons i,j,t is other analysts' consensus target price revision, calculated as (MeanOTP i,j,t − MeanOTP i,j,t−1 )/P i,t−1 , where MeanOTP i,j,t is the mean target price of analysts other than j for stock i between t21 and t, taking the latest target price for each analyst. 6 This is consistent with how previous studies calculate consensus forecasts (e.g. Bernhardt et al. Figure 1 . Illustration of our empirical design. This figure illustrates the main concepts and timeline used in our empirical design. RevTP is the target price revision, RM is the market return, ExRet is excess stock return and RevCons is other analysts' target price revisions.
2006, Clement et al. 2011). 7 Figure 1 illustrates the time line of our calculation of variables. We conduct the analysis at the analyst-stock level. According to Bradshaw and Brown (2006), 8 brokerage firms assign an individual analyst or team to follow any one stock, so an analysis at the analyst-stock level should generate similar results to those from an analysis at the brokerstock level.
In estimating model (1) and subsequent extensions of it, we include broker-and industry-fixed effects to control for common unobserved, but intertemporally constant, broker and industry characteristics. We also include year-fixed effects to control factors that affect all forecast revisions in a particular year, for example, during the financial crisis.
Previous research suggests that analysts' characteristics such as experience, workload, and association with a larger brokerage firm may affect their forecast properties and biases (Mikhail et al. 1997 , Clement 1999 , Brown and Hugon 2009 . Research also shows that analysts use information in stock returns and other analysts' forecasts to revise their earnings forecasts (Abarbanell 1991 , Bernhardt et al. 2006 , Clement et al. 2011 . As earnings forecasts are an important input to target prices, the association between target price revisions and market returns, excess stock returns, and other analysts' forecasts may be due to analysts using these information sources when revising their earnings forecasts. Similarly, the three information sources are likely to influence recommendation revisions. Due to these considerations, we control for analyst characteristics and earnings forecast and recommendation revisions in an augmented version of model (1), as follows:
In model (2), RevEPS i,j,t = (EPS i,j,t − EPS i,j,t−1 )/P i,t−1 is the earnings forecast revision, which is the difference between analyst j's earnings forecast at time t and the previous earnings forecast, scaled by the closing stock price on the day before the previous target price date. RevRecd i,j,t = −(Recd i,j,t − Recd i,j,t−1 )/4 is the recommendation revision, calculated as the difference between analyst j's I/B/E/S coded recommendation at time t and the previous recommendation, multiplied by 21/4. 9 Analyst characteristics are: firm experience (FExp) and industry experience (IExp), which equal the number of years the analyst has covered a company and an industry, respectively, up to the year before the target price date; the number of firms (NFirm) and industries (NInd) the analyst covers in the year before the target price date; and brokerage firm size (BrSize), which equals the number of analysts associated with the broker that employs the analyst in the year before the target price date.
Previous studies examining recommendation revisions employ either a continuous measure of recommendation revisions (Feldman et al. 2012) or include dummy variables indicating whether a revision is an upgrade or downgrade from the previous revision (Asquith et al. 2005) . Therefore, as an alternative to using RevRecd, we substitute three dummy variables: Upgrade equals 1 if RevRecd . 0, and 0 otherwise; Dngrade equals 1 if RevRecd , 0, and 0 otherwise; and Reit equals 1 if analysts issue recommendations on both the current and previous target price dates, but the recommendation does not change. There are cases where analysts have only one recommendation associated with either the current or the previous target price date. In these cases, we set RevRecd to zero and Reit to zero instead of 1. In other words, for recommendation revisions, there are four types: upgrade, downgrade, reiteration, and no recommendation at either the current or the previous target price date.
Analysts' asymmetric reaction to bad and good news
We examine whether target price revisions are more sensitive to bad than good firm-specific news (H2a-b) using the following augmented version of model (2),
where BadExRet i,t is our indicator of firm-specific bad news and equals 1 if the excess return on stock i between t-1 and t is negative, and 0 otherwise. 11 Positive coefficients on BadExRet × ExRet and BadExRet × RevCons provide support for H2a and H2b, respectively. As the tendency of firms to withhold bad news does not provide a clear implication for the case of market return, we have no predictions for the sign of the coefficient on BadExRet × RM.
As the interval between consecutive forecasts varies across observations, we deflate all regressions by the square root of the number of calendar days between the previous and current forecasts to address heteroscedasticity arising from varying revision periods.
12 To control for other forms of heteroscedasticity and correlated regression errors, we report t-statistics based on heteroscedasticity-robust standard errors clustered by firm and year following the multidimensional clustering suggested by Petersen (2009) .
Withholding bad news and the asymmetric reaction to good and bad news
We predict that analysts' asymmetric reaction to bad and good news is greater for firms that are more likely to withhold bad news. We therefore need to identify firms that are more or less likely to withhold bad news. The main measure we use to identify firms' tendency to withhold bad news is a disclosure quality index, DiscInd. Appendix 2 provides a detailed description of DiscInd. A higher DiscInd value implies higher disclosure quality. As a measure of disclosure quality, DiscInd proxies for information uncertainty surrounding a firm in a particular year and therefore for the opportunities that a firm has to strategically withhold bad news.
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After obtaining DiscInd for every firm-year in our sample, we sort target price revisions into quintiles based on DiscInd. The top quintile includes target price revisions for firms with the highest disclosure quality while the bottom quintile contains revisions for firms with the lowest disclosure quality. We then re-estimate model (3) within these quintiles. As we use DiscInd to measure firms' tendency to withhold bad news, we expect the coefficients on BadExRet × ExRet and BadExRet × RevCons to be higher in the low than in the high disclosure quality quintiles. We obtain target price, earnings forecast, and recommendation data for UK-listed firms from the I/ B/E/S database. 15 We convert all I/B/E/S foreign currency-denominated target prices and earnings forecasts into British currency using the I/B/E/S Daily Currency Exchange Rates file and the Report Currency file. We eliminate multiple intraday target prices, recommendations, and earnings forecasts, and keep the latest forecasts and recommendations by each brokerage firm for each stock on each research report day. 16 We merge these observations with Datastream stock prices and market returns. We initially merge the data using I/B/E/S tickers. Where I/B/E/S and Datastream stock tickers are inconsistent, we use CUSIP codes to merge the data. For any data that we cannot merge, we manually match the data based on company names. We merge the disclosure index data with the merged IBES -Datastream data using Datastream identification codes.
The adjustment factors I/B/E/S and Datastream apply to adjust target prices and earnings forecasts for corporate actions differ for some observations. For these observations, we re-adjust I/B/ E/S target prices to make them consistent with Datastream-adjusted stock prices by multiplying them by the I/B/E/S adjustment factors and dividing by the Datastream adjustment factors.
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The initial sample has 201,200 observations, consisting of 12-month-ahead target prices for UK-listed stocks from 1 January 2003 to 31 December 2014. To select our final sample, we apply the following filters.
(1) For each target price observation, there are corresponding Datastream stock price data.
(2) For each target price observation, the same analyst issued a target price for the same company between 30 and 360 days earlier. (3) For each target price observation there is at least one target price from another analyst for the same company between the previous and current target price dates. (4) Each target price observation is associated with available data for the disclosure index and I/B/E/S data to calculate analyst coverage. (5) Each target price observation is associated with available data to calculate earnings forecasts and recommendation revisions.
Criterion (2) ensures stale or very short-term target price revisions do not affect our results. The other criteria ensure that observations in the final sample are associated with non-missing data to calculate target price revisions, stock returns, earnings forecast revisions, recommendation revisions, other analyst target price revisions, and other key variables in the study.
For criterion (5), we retain target prices where the accompanying earnings forecasts and recommendations are issued within the past 90 days. When both the current and previous target prices have accompanying earnings forecasts and recommendations, we calculate the earnings forecast revision and recommendation revision as Section 3 describes. When the current target price has accompanying earnings forecasts and recommendations but the previous one does not or vice versa, we assume the earnings forecast and recommendation revisions are zero. Table 1 reports the number of observations lost and remaining after each filter. The final sample comprises 27,288 observations issued by 2725 analysts working for 201 brokerage firms and following 1104 stocks. The sample period starts on 1 January 2003 and ends on 31 December 2014. We winsorise the main variables in our analysis, including RevTP, RM, ExRet, and RevCons at the 1st and 99th percentiles. 
Descriptive statistics
This section reports summary statistics and Pearson correlations between the main variables in the analysis. Table 2 , panel A reports statistics for the whole sample, panels B and C report statistics for the good news (ExRet ≥ 0) and bad news (ExRet , 0) subsamples, and panel D reports pvalues for tests of whether the means of the variables in panels B and C differ.
In panel A, the mean target price to stock price ratio (TPRatio) is 1.12, showing that, on average, analysts set target prices about 12 percent higher than current stock prices. In panels B and C the means of this ratio are 1.088 and 1.154, suggesting that analysts set more optimistic target prices following bad news than good news. 19 Recommendation revisions are positive in panels B and C, and panel D shows that they do not differ significantly. These findings are consistent with the conclusions of previous studies that analysts make optimistic forecasts (Das et al. 1998 , Lin and Nichols 1998 , Michaely and Womack 1999 , Cowen et al. 2006 , Ke and Yu 2006 and indicate that analysts are reluctant to issue pessimistic target prices and revise recommendations downwards when they receive bad news. The mean target price revision (RevTP) and earnings forecast revision (RevEPS) are negative in panel C (20.105 and 20.004) while they are positive in panel B (0.124 and 0.001), indicating that analysts revise target prices and earnings forecasts in the direction of the news in excess stock returns. Furthermore, the magnitudes of the mean and median target price revisions are smaller than the magnitudes of excess stock returns between the previous and current target price dates in panels B and C. This suggests that analysts underreact relative to the information in excess stock returns. This is consistent with the evidence in previous studies that analysts underreact to information in stock returns (Abarbanell 1991 , Clement et al. 2011 . These statistics also help to explain why the mean TPRatio in panel C exceeds one: analysts tend to move their target prices down when they receive bad news, but the revision is less than the stock price fall.
The mean and median intervals between consecutive forecasts by the same analyst for the same company (DayInt) are 111 and 91 days. Mean DayInt in the bad news subsample is 112.92, significantly higher than in the good news subsample (109.23). Panel D shows that there are no significant differences in the disclosure index and analyst coverage between the bad and good news subsamples. Although the results in panel D suggest there are differences in analyst characteristics associated with bad and good news, the differences are not economically significant except for broker size. Table 3 reports Pearson correlations between the variables. There are significant positive correlations of target price revisions with market returns, excess stock returns, and other analysts' consensus target price revisions. Target price revisions are also positively correlated with earnings forecast revisions, consistent with Clement et al. (2011) . The bad news indicator (BadExRet) is negatively correlated with target price revisions, earnings forecast revisions, market returns, excess stock returns, and other analysts' consensus target price revisions, consistent with the statistics in Table 2 . The disclosure quality index (DiscInd) is positively correlated with analyst coverage (AnFollow), consistent with higher disclosure quality reducing information asymmetry and attracting a higher analyst following. Note: This table reports summary statistics for selected variables in the study. Panel A reports summary statistics for the full sample, panel B for observations with non-negative excess stock returns (the good news sample), and panel C for observations with negative excess stock returns (the bad news sample). The summary statistics are the mean, the median, the 1st and 99th percentile values, the maximum and minimum values, and the standard deviation. Panel D reports the results of tests of differences in means in panels B and C. TPRatio is target price over stock price, RevTP is the target price revision, Return denotes stock return, RM is market return, ExRet is excess stock return, RevCons is consensus target price revisions of other analysts, RevEPS is earnings forecast revision; RevRecd is recommendation revision; DayInt is the days between consecutive forecasts; AnFollow is analyst coverage; NFirm is the number of firms covered by the analyst of interest; NInd is the number of industries covered by the analyst of interest; IExp is analyst's industry experience; FExp is analyst' firm experience; BrSize is brokerage firm size; and BadExRet is an indicator of firm-specific bad news (ExRet , 0). Appendix 1 gives a detailed explanation of the variables. RevTP is the target price revision; RM is market return; ExRet is excess stock return; RevCons is consensus target price revisions of other analysts; RevEPS is earnings forecast revision; RevRecd is recommendation revision; BadExRet is an indicator of firm-specific bad news (ExRet , 0); DiscInd is the disclosure index; AnFollow is analyst coverage; DayInt is the days between consecutive forecasts; NFirm is the number of firms covered by the analyst of interest; NInd is the number of industries covered by the analyst of interest; IExp is analyst industry experience; FExp is analyst firm experience; and BrSize is brokerage firm size. Appendix 1 gives a detailed explanation of the variables. An asterisk ( * ) denotes significance at 5%. Table 4 reports the results of regressing target price revisions on market returns, excess stock returns, and other analysts' consensus target price revisions. Columns 1 -3 show the results for individual information sources, column 4 reports the results of estimating model (1), and column 5 reports the results for model (2). The coefficients on RM, ExRet, and RevCons in columns 1 -3 show that target price revisions are significantly associated with market returns, excess stock returns, and other analysts' consensus target price revisions. The adjusted R-squared in column 2 is higher than in columns 1 and 3, suggesting that the firm-specific information in excess stock returns is the most important factor explaining target price revisions. Column 4 shows that RM, ExRet and RevCons all contribute incrementally to explaining analysts' target price revisions, consistent with H1a -c. The positive coefficient on RevCons implies either that analysts find other analysts' forecasts to be incrementally informative over the information in market and excess stock returns, consistent with Lys and Sohn (1990) and Clement et al. (2011) , or that, on average, they respond similarly to information that market and excess stock returns do not capture. Including earnings forecast and recommendation revisions and analyst characteristic as control variables in column 5 shows that the two revision variables are significant, but the results for our main three variables of interest remain essentially unchanged. 
Empirical analysis

Analysts' target price revisions
Analysts' asymmetric reaction to bad and good news
We now examine the hypothesis that analysts react more strongly to bad than to good news when revising their target prices by estimating versions of model (3). Table 5 , panel A, reports the results. In column 1, which includes control variables for analyst characteristics, the new and important result is that while the positive coefficients on market returns and other analysts' consensus target price revisions are not significantly different for bad and good news, the positive coefficient on firm-specific excess returns is significantly higher for bad than for good news observations. This supports H2a that analysts' target price revisions are more sensitive to the information captured by firm-specific excess returns when this indicates bad news. However, we find no support for H2b that the positive association between target price revision and other analysts' consensus target price revisions is stronger when firm-specific excess returns imply bad news.
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Columns 2 and 3, which also control for earnings forecast revisions and the alternative specification of recommendation revisions, show that the coefficients on these controls are significant, but do not change the key result on the incremental sensitivity of target price revisions to bad news in excess stock returns. The positive coefficients on RevRecd, Upgrade, and RevEPS imply that when analysts revise earnings forecasts and recommendations upward, they also revise target prices upward, while the negative coefficient on Dngrade implies that analysts revise target prices downward when they downgrade stocks. These results suggest that, on average, analysts are consistent in the way they revise target prices, earnings, and recommendations.
Regarding the rejection of H2b, we conjecture that although both excess stock returns and other analysts' consensus target price revisions can reflect firm-specific news, other analysts' consensus target price revisions also reflect analysts' private information about firm performance and their own biases. Therefore, when we include both ExRet and RevCons in the same model, excess stock returns capture more firm-specific publicly available news than do other analysts' forecasts and thus subsume any asymmetric reaction effect in other analysts' forecast revisions. We test this argument by re-estimating model (3) without ExRet and BadExRet × ExRet. reports the results. Column 1 shows the results of estimating the complete model (3) while column 2 presents the estimation results without ExRet and BadExRet × ExRet. Excluding these variables from model (3), BadExret × RevCons has a significantly positive coefficient, consistent with H2b. This supports the conjecture that we reject H2b in our main analysis because the asymmetric reaction effect of ExRet subsumes that of RevCons. The result in column 2 of panel B, Table 5 , also shows that if we use RevCons as the only source of firm-specific news, we find evidence consistent with target price revisions being more sensitive to the information in firm-specific excess stock returns when this indicates bad news.
Withholding bad news and the asymmetric reaction to good and bad news
The evidence in Table 5 shows that analysts' target price revisions are more sensitive to firmspecific bad news. Nevertheless, this result does not indicate whether the asymmetric reaction of analysts is due to managers' tendency to withhold bad news. Alternative explanations for the asymmetric reaction to bad and good news are managers' accelerating bad news or the higher credibility of bad news. Therefore, we apply the analysis of Section 3.3 to examine whether managers' withholding of bad news drives the asymmetric responsiveness of analysts' target price revisions to bad and good news. For each year in the sample period, we assign each firm its disclosure quality index (DiscInd). Firms with a lower value of DiscInd have lower disclosure quality. Our argument is that firms with lower disclosure quality are subject to greater information uncertainty and are more likely to withhold and accumulate bad news. We re-estimate model (3) for quintiles ranked by DiscInd values. We expect to find a more pronounced asymmetric reaction of analyst target price revisions for firms with lower disclosure quality. Table 6 reports the result of estimating model (3) for quintiles sorted by DiscInd. The first column presents results for the lowest disclosure quality quintile while the final column presents results for the highest disclosure quality quintile. Consistent with our hypothesis, there is no asymmetric reaction of analysts to good and bad news in quintiles 4 and 5, whereas there is a significant asymmetric reaction in quintiles 1 -3. A test for the difference between the average coefficients in columns 1 -3 versus 4-5 is significant at 5%. 21 This suggests that analysts react symmetrically to bad and good news for firms with high disclosure quality, whereas they react asymmetrically to bad and good news for firms with low disclosure quality.
These results support our hypothesis that the asymmetric reaction of analysts to firm-specific bad and good news in excess stock returns is more pronounced for firms with higher information uncertainty, which have more opportunity and are more likely to withhold bad news. In contrast, if the asymmetric reaction pattern was due to managers' accelerating bad news but revealing good news gradually, we would not observe a stronger asymmetric reaction for firms that are more likely to withhold bad news. 
Robustness check
In Section 5.3, we argue that managers' tendency to withhold bad news and disclose good news early drives analysts' asymmetric reaction to bad and good news and present evidence that the asymmetric pattern is more pronounced for low disclosure quality firms. In this section, we employ an alternative proxy for information uncertainty and for firms' tendency to withhold bad news and conduct a similar analysis to Section 5.3. Hong, Lim, and Stein (2000) use analyst coverage as a proxy for information asymmetry.
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We therefore use analyst coverage (AnFollow) as an alternative proxy for firms' tendency to withhold bad news. We examine whether analysts' asymmetric reaction to bad and good news is (3) on five quintiles based on firms' disclosure index. Each year, we rank observations into quintiles based on firms' disclosure index (DiscInd) values in ascending order. The top quintile includes target price revisions for firms with the highest DiscInd (column 5) and the bottom quintile contains revisions for firms with the lowest DiscInd (column 1). RevTP is the target price revision; RM is market return; ExRet is excess stock return; RevCons is consensus target price revision of other analysts; BadExRet is an indicator of firm-specific bad news (ExRet , 0); RevEPS is the earnings forecast revision, RevRecd is the recommendation revision; FExp is analyst firm experience; IExp is analyst industry experience; NFirm is the number of firms the analyst covers; NInd is the number of industries the analyst covers; and BrSize is brokerage firm size. All coefficients are estimated controlling for broker, industry, and year-fixed effects; all regressions include a constant (unreported); reported t-statistics use cluster-robust standard errors with two-way firm-year clustering. * Significance at 10%. * * Significance at 5%. * * * Significance at 1%. (3) on five quintiles based on firms' analyst following. Each year, we rank observations into quintiles based on analyst following (AnFollow) in ascending order. The top quintile includes target price revisions for firms with the highest AnFollow (column 5) and the bottom quintile contains revisions for firms with the lowest AnFollow (column 1). RevTP is the target price revision; RM is market return; ExRet is excess stock return; RevCons is consensus target price revision of other analysts; BadExRet is an indicator of firm-specific bad news (ExRet , 0); RevEPS is the earnings forecast revision, RevRecd is the recommendation revision; FExp is analyst firm experience; IExp is analyst industry experience; NFirm is the number of firms the analyst covers; NInd is the number of industries the analyst covers; and BrSize is brokerage firm size. All coefficients are estimated controlling for broker, industry, and year-fixed effects; all regressions include a constant (unreported); reported t-statistics use cluster-robust standard errors with two-way firm-year clustering. * Significance at 10%. * * Significance at 5%. * * * Significance at 1%.
higher for firms with low analyst coverage. We measure AnFollow as the highest number of analysts following the firm in the fiscal year before the target price revision date. We sort observations in each year into quintiles based on AnFollow in ascending order. The top quintile includes target price revisions for firms with the highest AnFollow, while the bottom quintile includes revisions for firms with the lowest AnFollow. We then re-estimate model (3) for these quintiles. Table 7 reports the results. The first column of Table 7 reports results for the lowest analyst following quintile, while the final column reports results for the highest analyst following quintile. The coefficient on BadExRet × ExRet is again positive for quintiles 1 -3, while it is insignificant for quintiles 4 -5. 24 These results, though providing weaker evidence than in Table 6 , also suggest that target price revisions are more sensitive to bad than good news in excess stock returns for firms with a low analyst following, consistent with our argument that firms with low analyst coverage (higher information asymmetry) are more likely to withhold bad news. 25 The results in Tables 6 and 7 are robust to using the alternative specification of recommendation revisions and to replacing BadExRet with the indicator Bad, which equals 1 when stock return is negative and 0 otherwise. 26 We also replicate the results using standard errors clustered by broker-year-end and analyst-forecast date with the findings remaining qualitatively unchanged.
Conclusion
We examine the relation between analysts' target price revisions and market returns, excess stock returns, and other analysts' target price revisions. We find a strong positive correlation between analysts' target price revisions and market returns, excess stock returns, and other analysts' target price revisions, after controlling for earnings forecasts and recommendation revisions. This is consistent with prior studies of earnings forecasts by Clement et al. (2011) and Abarbanell (1991) , suggesting that analysts extract information from public signals such as investors' actions and other analysts' reports and incorporate these into their forecasts. However, although the reported associations between target price revisions and our hypothesised indicators of news are strong, we have not established the extent to which they are causal. It is possible that there are other, unobserved, sources of information that cause analysts to revise their target prices, and this information also causes share prices to change and causes other analysts to revise their the target prices.
An important contribution of our study is that we examine whether firms' strategic disclosures of bad and good news drive analysts' asymmetric reaction to bad and good news when revising target prices. We find that when analysts revise their target prices, they rely more heavily on firmspecific information when this information is bad than when it is good. Sorting observations into quintiles using a disclosure quality index as a proxy for firm's tendency to withhold bad news, we find that the asymmetric analyst reaction to bad and good news is pronounced among firms with low disclosure quality while the pattern disappears for firms with high disclosure quality. Our findings largely remain when we use analyst coverage as an alternative proxy for firms' tendency to withhold bad news.
These results support our hypothesis that due to firms' tendency to withhold bad news but release good news promptly, analysts react asymmetrically to bad and good news when revising their target prices. These findings are consistent with Kothari et al. (2009) , who show that firms' asymmetric reactions to bad and good news disclosures lead to the asymmetric reaction of stock prices to good and bad news disclosures.
Our study has implications for the analyst literature. Our findings suggest that how analysts use information is conditional on how managers disclose this information and that they react asymmetrically to bad and good news, as do general market participants. Therefore, although analysts may gain access to good news early and convey this through their forecasts of future earnings, earnings growth, and positive tone in their reports, they are unlikely to be able to provide such benefits in the case of bad news.
Our paper suggests avenues that future studies should explore. First, we argue that managers' strategic disclosures are the main driver of analysts' asymmetric reaction to bad and good news. Future studies could test alternative explanations for analysts' asymmetric reaction to firmspecific bad and good news. For example, analysts may be subject to loss-aversion and confirmation bias. They may fail to cut their target prices in anticipation of bad news, forcing them to reduce their target prices sharply on the disclosure of bad news. Besides cognitive biases, analysts' economic incentive biases may contribute to this effect. Even when they are aware of bad news, analysts may have economic incentives to defer downward target price revisions until the news becomes public. These arguments do not exclude our explanation, however, and do not explain why analysts' asymmetric reaction is stronger for firms that are more likely to withhold bad news.
Second, our results suggest that the relation between target price revisions and earnings forecast revisions is lower in firms with higher disclosure quality. The literature provides little insight into how analysts incorporate earnings, growth, and risk into their target prices and whether their reliance on these factors differs depending on the quality of accounting information or non-financial disclosures. Direct engagement with analysts may also help to shed light on these issues. Future studies could explore this avenue.
Third, we employ a disclosure quality index and analyst coverage as two proxies for managers' withholding of bad news. While these measures capture opportunities for managers to withhold bad news and therefore should be correlated with bad news accumulation, they are indirect and noisy proxies for managers' withholding of bad news. Future studies should look for better proxies for managers' withholding of bad news.
Finally, some studies suggest that investor sentiment may affect analyst behaviour. As we do not distinguish sentiment factors from fundamental aspects of information in market returns, excess stock returns, and other analysts' forecasts, future studies can extend our research in this direction.
institutional investors reward brokers who cater for their needs. Institutional ownership in the UK is higher than in the US (Short and Keasey 1999) . We therefore expect UK analysts to pay particular attention to the informational needs of UK institutional investors. 2. The disclosure index comes from the Corporate Financial Information Environment (CFIE 2015) Project's web-based annual report scoring tool (http://ucrel.lancs.ac.uk/cfie/). 3. Both market and excess stock returns should reflect industry news. 4. While management forecasts are an important source of information for analysts in the US, UK companies do not routinely provide management forecasts. We therefore do not consider management forecasts in our empirical analysis, although we refer to management forecasts below in relation to previous research on US companies. 5. Recent literature on analysts' access to management indicates the potential for managers to leak good news early to analysts. Greene et al. (2014) note that 'brokerage analysts interact with firm management through visits to company headquarters, investor office meetings, and broker-hosted investor conferences'. Using a comprehensive record of interactions between executives of a large-cap New York Stock Exchange-traded firm and sell-side analysts, Soltes (2014) examines the private interactions between managers and analysts and notes 75 private interactions over a one-year sample period. The majority of these interactions are phone conversations but there are also interactions at conferences and office meetings and 43% of these interactions occur within 72 hours of some firm-initiated news. 6. Appendix 1 defines all the variables in the study. 7. All of our results are robust to using a variant of RevCons where we give greater weight to more recent other analysts' target prices following Chen and Jiang (2006) . 8. This citation is to a working paper version of Bradshaw et al. (2013) . Only the working paper version discussed this point. 9. We adopt this measure from Feldman et al. (2012) . We recode I/B/E/S analyst recommendations to a rating from 1 to 5, with 1 corresponding to a strong buy and 5 to a strong sell and multiply the recommendation change by 21/4 so that positive RevRecd indicates an upgrade and negative RevRecd indicates a downgrade. This measure not only shows whether the new recommendation is an upgrade or downgrade from the previous one, but also captures the magnitude of the revision. 10. We estimate a corresponding model where we replace RevRecd with the dummy variables Upgrade, Downgrade, and Reit. 11. Negative market returns and negative revisions of other analysts' forecasts can imply bad news.
But since our main interest is in analysts' reactions to firm-specific bad and good news, we use negative excess stock returns as our main indicator of firm-specific bad news. Repeating the analysis with three different measures of bad news indicated by negative market returns, negative excess stock returns, and negative other analysts' forecast revisions leaves the results qualitatively unchanged. 12. Our results remain qualitatively unchanged if we do not make this deflation. 13. Kothari et al. (2009) argue that firms associated with higher information uncertainty have more opportunities to withhold bad news. 14. An alternative way to test this hypothesis is to interact the disclosure index with the variables of interest and examine the coefficients on BadExRet × ExRet and DiscInd × BadExRet × ExRet. Conducting this robustness test gives results that are consistent with running separate regression across quintiles. We opt for the separate regression approach because it does not impose identical coefficients on noninteracted variables. We thank an anonymous referee for suggesting this robustness test. 15. We select all stocks that have the country code 'EX' in the I/B/E/S Detail Price Targets, I/B/E/S Detail History file and Recommendation file. 16. We use time-stamps in the I/B/E/S files to identify the latest target prices, recommendations, and earnings forecasts. 17. The data remain largely the same if we use unadjusted target prices and earnings forecasts from I/B/E/S and adjust using the adjustment factors from Datastream. 18. Conducting the analysis with corresponding truncated instead of winsorised data leaves the results qualitatively unaffected. 19. A t-test shows that the difference is significant at 1%. 20. While we have no specific predictions or theory for how analysts react to bad and good news in market returns, we examine this in an untabulated analysis. We include indicators of bad market news (BadRM) and other analysts' revisions' bad news (BadRevCons) and their interactions with RM and RevCons. BadRM equals 1 if RM , 0, 0 otherwise; BadRevCons equals 1 if RevCons , 0, 0 otherwise. The results show that the coefficients on BadRM × RM and BadRevCons × RevCons are insignificant, implying that target price revisions react symmetrically to bad and good news in market returns and other analysts' revisions. 21. A test of the difference between the average coefficients in columns 1 -2 versus 4-5 is significant at 1%. 22. Following a suggestion of an anonymous reviewer, in a supplementary analysis we estimate model (3) conditioning on firms experiencing large changes in DiscInd, defined as the 20% highest and lowest annual changes in DiscInd. This analysis shows that, relative to other firms, firms have no significant change in their asymmetric reaction to bad and good news after large increases in DiscInd, but that firms have a stronger asymmetric reaction to bad and good news after large decreases in DiscInd. This result is consistent with the asymmetric reaction of analysts to firm-specific bad and good news in excess stock returns becoming more pronounced after large increases in firms' information uncertainty. Details of these results are available on request. 23. The correlation between analyst coverage and disclosure index in our sample is 0.442, suggesting that these two measures do not capture the same characteristics. In an untabulated two-way frequency table, we find that there are material numbers of observations in cells with low (high) levels of the disclosure index and high (low) analyst following. 24. A test for the difference in the average coefficients in quintiles 1-3 versus 4-5 is not significant. The difference in the average coefficients in quintiles 1 -3 versus 5, however, is significant at 5%. 25. Adopting the alternative approach of interacting analyst coverage with the variables of interest gives consistent results (cf. fn.15). 26. Some studies use negative stock return to represent bad news (e.g. Basu 1997 ).
